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A B S T R A C T
Transport plays a key role in our lives, transforms our outlook and has a massive impact on social and
economic development. In addition, emerging of the technologies are also associated with the social and
economic development. Accordingly, Intelligent Transport System (ITS) has evolved with Chinese social
and economic transformation. In the 1990s, China started a large-scale construction of road
infrastructure, and ITS was considered as a futuristic and expensive tool box. It was crucial for Chinese
government to identify when and how to integrate new technologies into transportation systems and to
formulate an appropriate development strategy, especially with ITS. Through more than 20 years
development, Chinese ITS has gained remarkable achievements. This paper will ﬁrstly review the policy,
strategy and experience of ITS development and deployment in China, then its import as well as the
international cooperation and cases will be illustrated, and ﬁnally conclusions and experience will be
presented, in particular to other developing countries, on ITS development.
ã 2016 World Conference on Transport Research Society. Published by Elsevier Ltd. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Transport plays a key role in our lives. The development of
transport is closely associated with the progress of social and
economic development and globalization. Efﬁcient, convenient,
mobility, safety and environment friendliness become key issues
for transport system, and its development must consider the need
for effectiveness of their operation coupled with limiting negative
consequences. The Intelligent Transport System (ITS) has been
foreseen as a solution facing to the growing demands of modern
transport system. It could be applied to improve the efﬁciency of
transportation network from the system point of view. Thus the
implementation of ITS is such a solution which obtains strong
supports by most countries and regions.
As same as other scientiﬁc technologies, the emerging of ITS is
an inevitable outcome at a certain stage of social and economic
development. Developed countries and regions, including the
United States, Japan and Europe, completed their constructions of
road network and began to research and develop ITS systems in the
1990s. At that time, China just started the large-scale construction
of road infrastructure, and ITS was considered as a future and
expensive tool box. Chinese government and experts believed that* Corresponding author.
E-mail address: libin@itsc.cn (B. Li).
http://dx.doi.org/10.1016/j.cstp.2016.08.004
2213-624X/ã 2016 World Conference on Transport Research Society. Published by Els
creativecommons.org/licenses/by-nc-nd/4.0/).
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crucial for identifying when and how to integrate new technolo-
gies with transportation and formulate an appropriate develop-
ment strategy (Yao et al., 1998). Besides, the Chinese government
and experts not only wanted to study the technology and
experience from developed countries, but also how to design
useful systems and to select suitable technical schemes. In order to
achieve this goal, international cooperation was considered as an
import part in Chinese ITS development and deployment.
The purpose of this paper is identify the developmental pattern
and to summarize the experience and effect of international
cooperation in Chinese ITS development. In the following section, a
review of ITS policy history in China and why the three step
development strategy was selected are presented. In Section 3,
some important international ITS cooperation projects in the
implementing the development strategy are illustrated and
analyzed. Finally, Section 4 provides some conclusions and
suggestions.
2. China ITS policy and development strategy
In 1995, the Chinese government planned the development
program for the next 5 years, and the Ministry of Transport (MOT)
promoted researches of transport technology, as corresponding for
the plan (Ministry of Transport, 1995). Based on the experience inevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
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technology, experts proposed that ITS technology would be an
important future technology and the intelligence should be
considered as the future direction of transport development. At
the end of 1995, the MOT issued the “9th Five-Year (1996–2000)
Plan and 2010 Long-Term Plan for the Development of Highway
and Water Transportation Technology”, which intend to establish a
national level ITS research center and a MOT ITS laboratory by
1999, and to governmentally organize the ITS development
strategy research and international cooperation on ITS.
2.1. The concurrent mode of infrastructure construction and ITS
technology application of China
Since the onset of economic reforms in early 1980s, China has
experienced rapid economic growing with increase in prosperity
and income levels of citizens. Realizing that transportation
infrastructure forms the important backbone of the country’s
economy, Chinese government has earmarked substantial share of
total investment in transportation infrastructure. Some of the
foreign experience of ITS development were also imported to
China. Thus, in “The Study of ITS Development Strategy in China”
project, launched by then MOT from 1996, a consensus amongst
the Chinese government and experts was that the application of
ITS has no need to wait until the completion of the road
infrastructure construction (Yao et al., 1998), and it would be
more economic to initiate the ITS system during the designing and
constructing phases of infrastructure development. For example,
when constructing an expressway, it must be more economic to
install an optical ﬁber cable communication system and trafﬁc data
collecting system along the roadway, than facilitating them after
the construction is completed. In addition, it was believed that
with an appropriate system architecture, some ITS applications canTable 1
Summary of GDP, Highway, Expressway and Automobile in the United States, the Unit
Year GDPa
(Billion USD)
GDP per Ca
(USD)
The United States 1985 4350 18,269 
1990 5980 23,954 
1995 7660 28,782 
2000 10,300 36,450 
2005 13,100 44,308 
2010 15,000 48,374 
2014 17,400 54,630 
Year GDPa
(Billion USD)
GDP per C
(USD)
The United Kingdom 1985 489 8652 
1990 1090 19,095 
1995 1240 21,330 
2000 1550 26,401 
2005 2420 40,048 
2010 2400 38,293 
2014 2990 46,332 
Year GDPa
(Billion USD)
GDP per Capitaa
(USD)
Japan 1985 1380 11,466 
1990 3100 25,124 
1995 5330 42,522 
2000 4730 37,300 
2005 4570 35,781 
2010 5500 42,909 
2014 4,600 36,194 
a World Bank Database.
b Bureau Of Transportation Statistic, U.S. Department of Transportation.
c Transport Statistics Great Britain 2015.
d Road Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Japan.
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system is formed. Thus, in order to achieve such an architecture for
China, three works was done by the National ITS Center of China.
The ﬁrst one designed the national ITS architecture, as well as an
implementation schedule for projects and services. The second one
formulated the national ITS standard system and its deployment
plan. And the third one carried out an international technical
exchange and cooperation.
2.2. The implementations ﬁtting to the development stage and user
demand of China
Liu (1999) developed a Cobb-Douglas production function
based model to analysis the relationship between road length and
GDP per capita. As shown in Table 1, from 1985 to 1995, with the
economy development, the GDP per capital in the United States,
the United Kingdom and Japan were between 10,000–40,000 USD,
but the total length of highway in those countries increased
slightly which indicated that the national-wide road networks in
those countries were well constructed. More attentions were
switched to use the ITS technology to improve and reform the
transport system with the well-constructed road network.
Since 1995, China began to follow up with the world
development of ITS. In a different manner of those developed
countries, China is the biggest developing country in the world, the
GDP per capita in China was 607 USD and the construction of
highway in China was at the very beginning at that time, As shown
in Table 2. Compared with the typical developed countries in
Table 1, in 1995, the total length of highway and expressway in
China were only 1.157 million kms and 2100 km, which were
around one ﬁfth of the total length of highway and one thirty-
second in The United States. The total automotive number of the
nation and the road infrastructure were relatively low in China.ed Kingdom and Japan.
pitaa Highwayb
(million km)
Expresswayb
(km)
Automobileb
(million)
6.2183 81,685 177.1332
6.2232 84,880 193.0573
6.2961 88,053 205.4272
6.3347 89,426 225.8212
6.4303 92,002 247.4211
6.5453 99,005 250.07
6.7223 1,04,466 255.8768
apitaa Highwayc
(million km)
Expresswayc
(km)
Automobilec
(million)
0.3487 2,813.2 21.2
0.358 3,069.8 24.7
0.3864 3269 25.4
0.3902 3467 28.9
0.3881 3518 32.9
0.3943 3558 34.1
0.3956 3645 35.6
Highwayd
(million km)
Expresswayd
(km)
Automobiled
(million)
1.127 3555 48.241
1.114 4661 60.499
1.202 5700 70.107
1.226 6600 75.525
1.253 7400 78.992
1.269 7800 78.661
1.273 8400 80.670
rn and international cooperation on intelligent transport system in
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Table 2
Summary of GDP, Highway, Expressway and Automobile in China.
Year GDPa
(Billion USD)
GDP per Capitaa
(USD)
Highwayb
(million km)
Expresswayb
(km)
Automobileb
(million)
China 1985 307 292.6 0.942 0 3.2112
1990 359 361.2 1.0283 500 5.5136
1995 732 607.6 1.157 2100 10.4
2000 1210 954.6 1.6798 16,300 16.0891
2005 2270 1,740 3.3452 41,000 31.5966
2010 6040 4,515 4.0082 74,100 78.0183
2014 10,400 7,590 4.4639 111,900 145.9811
a World Bank Database.
b National Bureau Statistics of China.
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ment strategy and plan, the Chinese government and experts
predicted that China would become one of the biggest automobile
consumption markets with the tremendous infrastructure devel-
opment. Later developments proved their judgment at that time.
With more than 30 years’ development of economy, China has
become one of the rapidest countries in terms of transportation
development. To the end of 2014, the total length of highway in
China exceeded 4.4 million kilometers including 111,900 km of
expressway, and the number of licensed automobile more than 145
million.
With the undeveloped situation, China needed a special ITS
implementation plan which was different from the developed
countries. Thus, in the ﬁrst stage, considered between 2000 and
2010, most ITS development projects were invested by the
government and highway operators, since the consumption
market of ITS was not fully formed yet and the main objective
of those projects were constructing public ITS infrastructures, such
as communication systems, data collection equipment, digital
maps, control centers, and etc. During the second stage, expected
from 2010 to 2020, the proportion of the consumption of ITS is
expected to increase signiﬁcantly, and ITS will be mainly driven by
the market and consumers, instead of the government (Yao et al.,
1998; Wang et al., 2006a). International cooperation (which will be
described in detailed in the Section 3) on ITS with developed
countries was also recognized as an important aspect during the
development of China ITS. Some advanced technologies, ideas and
experience could be introduced in order to accelerate the
development of China ITS while reduce the implement risks.
Based on the above analysis, China has carried out the following
implement plans:
 From 2000–2005, the beginning of ITS in China. The representa-
tive ITS technologies were ETC, satellite positioning and tracking,
urban IC card, in-car information unit, automatic vehicle
identiﬁcation and etc. The main tasks were to apply those key
technologies in ITS ﬁeld, to speed up the construction of ITS
infrastructure, and to carry out small-scale demonstration
projects such as electronic toll collection (ETC), navigation,
intelligent public transport, and etc. (Yao et al., 1998; Ministry of
Transport, 2001; Ministry of Science and Technology, 2001).
 From 2006–2010, the intelligent transport management system
became one of the priority themes of transportation industry
technology (State Council, 2006.). The main tasks were to
continue ITS technical research, to start demonstrations in the
urban trafﬁc control, public transportation, ETC, national
highway network management and trafﬁc information services
and so on, and to provide ITS services in the above aspects (Wang
et al., 2006a; Ministry of Transport, 2006; Ministry of Science
and Technology, 2006).
 From 2010–2020, with the development of technologies, such as
smartphone, sensors, trafﬁc information system and etc., thePlease cite this article in press as: X. Wang, et al., Developmental patte
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of ITS is going to be the vital development trend. The main tasks
are about cutting-edge technology development, for example
intelligent vehicles, ITS communication, vehicle-infrastructure
cooperation, and etc. At the same time, technologies such as ETC,
car navigation, intelligent public transport, and etc. will be
implemented in national scale. A new industry of ITS is about to
form (Wang et al., 2006a; Ministry of Transport, 2011; Li and
Qian, 2014)
 The priority sequence of ITS technology development was
determined by their importance, feasibility to the Chinese socio-
economic level, as well as general transport development
demand. For instance, technologies of data collection, dedicated
short range communication (DSRC), ETC and car navigation were
decided to be investigated in the ﬁrst phase. Moreover, the
selection on the development directions of automated vehicles,
vehicle-infrastructure cooperation, and ITS communication were
suggested to be ﬁnalized carefully. (Wang et al., 2006a)
2.3. The effect of China’s ITS policy and strategy
The above policies and strategies promoted ITS development
and application in China signiﬁcantly. From 2000–2014, with the
rapid development of road infrastructure, China completed a
number of important ITS facility constructions, for instance, the
ﬁber communication system along the expressway system, the
trafﬁc control and command centers in more than 300 cities, ETC
system covering the entire national expressway network, naviga-
tion digital map covering most parts of the country, and etc. In
addition to those ITS facilities, the applications and services of ITS
had also made outstanding achievements.
 About ITS systems in cities, including trafﬁc control centers, data
exchange platforms, intelligent public transport systems, trafﬁc
route guidance, car navigation, and etc., had successfully served
big events such as the 2007 Beijing ITS World Congress, the 2008
Beijing Olympic Games, the 2010 Shanghai World Expo, and the
2010 Guangzhou Asian Games. By comprehensively implement-
ing ITS, thus improving the integrated transportation supply
capability of national transportation industry. Furthermore, the
speciﬁcations and experience of these ITS systems were utilized
in a lot of Chinese cities after 2010.
 In terms of expressway operation and service, China established
a uniﬁed ETC standard basing on research and test results.
Between 2006 and 2009, two ETC demonstration service systems
were established in the Beijing-Tianjin-Hebei region and the
Yangtze River Delta region, respectively. Starting from 2010,
other provinces begun to construct ETC systems, and until now,
the national ETC network has been completed and covered more
than 100,000 km expressway, which all 25 million expressway
users (by the end of 2015) to pass toll gates with OBU units.rn and international cooperation on intelligent transport system in
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bases of ITS, they were deﬁned as the priority items in China ITS
ﬁeld, and according to the marketing volume and environment,
they have made great success so far. The government opened this
area to the private sectors and give some administrative
guidance, such as standards, pilot projects, negotiation mecha-
nism and etc. By the end of 2015, the month active user amount
of AutoNavi and Baidu Digital Map achieved as high as
500 million (http://weibo.com/1661169385/Djj1o4EWx) and
300 million (http://zennew.baijia.baidu.com/article/334285),
respectively.
2.4. Lessons learned
China's experience in developing ITS conﬁrmed that developing
countries can develop ITS in different paths other than the
developed countries, which is to construct road infrastructure and
ITS systems at the same time. In another word, the developing
countries can possibly carry out their ITS applications faster, and
this “late-mover advantage” experience also proves that the
standpoint of the United Nations, as shown in Fig. 1 (Yokota, 2004).
According to the World Bank report, the potential path of ITS
development in developing countries could start at a stage with
relatively low volume of general infrastructure and different
countries could be on the same path with different points at one
time due to the different development stage.
With 20 years of development, beneﬁting from the strategy of
synchronizing developments of both ITS and transportation
infrastructure construction, China ITS has achieved great success
which supports socio-economic development vice versa. With the
similar situation, it is believed that the China experience could be a
good example for other developing countries, in terms of
developing ITS. In the future, China still need some constructions
of road infrastructures, especially in rural area. Meanwhile, China
will enhance the ITS innovation researches with the development
of technologies, for instance, automated driving and ﬁnd out its
impact on road design. The ITS service ﬁeld is considered as one of
the main ﬁeld for the future ITS development, such as personalized
information service.
3. Case study of international cooperation
As mentioned in the analysis of the Chinese ITS strategy, in
order to develop ITS more effectively, Chinese government and
experts have carried out a series of international cooperation sinceFig. 1. Leapfrogg
Please cite this article in press as: X. Wang, et al., Developmental patte
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technology test and navigation map development. China also
carried out a series of cooperation with Europe, including the Study
of Strategic-Study: Strategies for EU-China ITS Cooperation, Car
Navigation Demo in Chinese city, ITS and Road Safety, Strengthen-
ing Road Transport Research Cooperation between Europe and
Emerging International Markets (SIMBA), International Demon-
strations of Platform for Transport Planning and Travel Information
(VIAJEO), etc. In addition to international cooperative projects,
Chinese experts, research institutions, universities and enterprises
have a lot of technical exchange with Europe, the United States and
Japan. These cooperation and exchange effectively promoted
Chinese ITS research and development, meanwhile, China gained
a lot of experience during these global cooperation projects, for
instance, applying pragmatic technologies instead of the state-of-
the-art ones were recommended with the consideration the
implement risk, cost-beneﬁt and effect assessment and etc. This
section illustrates four representative international cooperation
projects including strategy and technology aspects.
3.1. The study of strategies for EU-China ITS cooperation
At the germination stage of China ITS development, Chinese
government and experts wanted to know how to start and to plan
ITS development at national level. Chinese government organized
a series of international workshops and technical exchanges,
including China-EU Conference on ITS and Transport Telematics
Applications in June of 1997. Following the China-EU Joint
Declaration in the Conference, ERTICO, on behalf of the European
Commission, cooperated with Chinese group launched the EU-
China ITS Cooperation Strategic Study at beginning of 1998.
The Europe Union has started European ITS R&D programmes
since 1989, with the DRIVE (Dedicated Road Infrastructure for
Vehicle Safety) Programme (1989–1991) followed by ATT (Ad-
vanced Transport Telematics) Programme. In the 4th Framework
Programme and the 5th Framework Programme, several prepa-
rations were carried out to ensure the appropriate implementation
of ITS development and demonstration (Zhang et al., 1998). In this
cooperation, European team introduced European ITS technologies
and experience to Chinese group. Chinese experts noticed that
there are some differences among Europe, Japan and the United
States in ITS. For instance, ITS for public transport occupied an
important position in Europe, but not in Japan and the United
States. ITS service areas in Europe included waterway and railway
which were not covered in the ITS architecture and strategy of
Japan and the United States. Through the comparison and analysis,ing with ITS.
rn and international cooperation on intelligent transport system in
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Table 3
China ETC Statistics from 2010 to 2015.
ETC Users
(million)
ETC Lanes
(lane)
ETC Provinces
2010 1.976 1848 16
2011 2.176 2197 19
2012 4.695 3708 21
2013 10.741 6522 24
2014 12.480 9974 25
2015 25.150 12,772 29
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ITS in China should be adapted to Chinese economic level. Some of
the cutting edge ITS technologies from abroad could be followed-
up actively or arrange some prospective researches.
Another task of this study was to investigate ITS implementa-
tion scenarios and market potential in China. The opinions of
several government departments and experts from different
professional ﬁelds were collected by Chinese group. According
to the experience from Europe and other developed countries,
three model cases for Chinese ITS implementation scenarios have
been identiﬁed (Zhang et al., 1998):
 Metropolitan areas (municipalities, governed in a special way)
 Main urban areas or principal cities (generally with more than l
million inhabitants)
 Expressways (including High-grade Class highways).
At the same time, the estimated ITS penetration levels for three
model cases are summarized respectively, including urban control
system, trafﬁc monitoring, driver information system, public
transport, toll collection, trafﬁc data detector, and etc. For example,
driver information system is divided into three penetration levels:
the installation numbers of Variable Message Signs (VMS) per
100 km are 10, 50 and 100 respectively.
This international cooperation study has beneﬁted both China
and the Europe. For China, Chinese experts and ofﬁcials have
learned how to conduct and plan a large-scale integrated system
research. In particular, Chinese side has learned how to combine
the cutting edge technology with the traditional transportation.
For Europe, the European Commission knew the consideration and
attitude of Chinese authorities for ITS, and European experts and
enterprises have understood the speciﬁc needs of technology and
market in China.
3.2. Cooperation on ETC with Japan
With the fast extension of expressway, how to solve the
problem of expressway toll station congestion, energy saving and
emission reduction became the important problems in China. ETC
is considered as a vital countermeasure for solving these problems.
China started researching ETC system in late 1990s based on the
cooperation with Japan.
During both prophase and developing periods of ETC technical
study and pilot implementations, Japan provided great supports to
China, in the aspects of not only information exchange, but also ETC
technology analysis and ﬁeld test, and etc. In 1995 and 1996, China
sent multiple ofﬁcial and researcher groups to Japan to learn the
technology status and development experience of ETC system.
In 1997, China ofﬁcially started its own ETC technology research
project and initiated the system construction, which deeply
cooperated with Japanese government and related enterprises,
such as Toyota. In 1999, China and Japan jointly lunched the ﬁrst
ETC on-site experiment in Guangdong Province, and investigated
the feasibility of two-piece on board unit (OBU) and Japan Standard
ETC System utilizing in China. In 2001, China and Japan carried out
an experiment for the second time on Shanghai Airport Road,
which veriﬁed the utilization of the two-piece OBU mode in
Chinese ETC system (Wang et al., 2006b). During above test,
Chinese research team found that Japanese ETC Standards are not
ﬁt for Chinese expressway management system. But the two-piece
OBU is a good type, because of IC card having been used in Chinese
expressway. And also Chinese team researched ETC technology
used in Europe and the United States. The conclusion was that the
technology potential of the ETC system based on the back
scattering technique in 915 MHz band is very limited.Please cite this article in press as: X. Wang, et al., Developmental patte
China, Case Stud. Transp. Policy (2016), http://dx.doi.org/10.1016/j.cstp.2In the 2000, China begun to research independently and to start
Chinese ETC standard work based on the above research and test
results. In 2002, a combined ETC system architecture and
technology with two-piece OBU was proposed. And in 2007, the
Chinese national ETC standard was issued with sufﬁcient
researches and demonstrations.
Since the release of China ETC standard, it has been strongly
supporting the domestic electronic toll collection technology and
the growth and development of its industry chain. As shown in
Table 3, the development pace of China ETC was spectacular. In
2010, the total user amount and total ETC lane amount was 1.98
million and 1848 lanes, respectively, and the coverage of provinces
were 16. And by 2015, the China's expressway ETC had not only
achieved more than 25 million users, 12 thousand ETC lanes, but
also realized the whole nation connecting and networking
operation, which covering 29 provinces and cities. These results
gives more conﬁdence to the government thus the government
starts to study the expanding application of this national-wide ETC
platform.
The DSRC based ETC technology experienced intensive test in
China. The cost of this ETC technology was also decreased with the
large-scale application. Some standards were ﬁnished in order to
promote the level of maturity. This technology could transfer to
other countries potentially.
3.3. Cooperation on technique priority and peer experience with
multiple countries
After 10 years development of transportation infrastructure
construction and ITS technology application in China from the ﬁrst
ITS development strategy. The economic environment, transport
infrastructure construction and ITS application level in China have
signiﬁcate improvements. China kept communicating with multi-
ple countries in terms of technology priority as well as experience
sharing, and one of the most typical examples was the joining of
European Commission SIMBA (Strengthening road transport
research cooperation between Europe and emerging international
markets) project in 2006, which organized a series of National
Priority Workshops in each of its target countries including China,
India, Brazil and South Africa.
The objective of the workshops was to increase Research and
Technology Development (RTD) cooperation to select further ITS
research priorities between EU and the Emerging markets of the
target countries. Meanwhile, trafﬁc safety was widely recognized
as the most important considerations for the future transport
development with the experts and researchers. SIMBA brought
together European ITS, infrastructure, vehicle maker practitioners
and technology providers with their counterparts in China, India,
Brazil and South Africa in order to establish a cooperation network
that will discuss how to increase road safety, mobility and
transport efﬁciency in these countries through the exchange of
technological know-how and closer cooperation. Based on these
ﬁrst steps, SIMBA II was set within EU FP7 in 2008 which wanted to
reﬁne the list of priorities in the ﬁelds of ITS and strengthen thern and international cooperation on intelligent transport system in
016.08.004
6 X. Wang et al. / Case Studies on Transport Policy xxx (2016) xxx–xxx
G Model
CSTP 111 No. of Pages 7RTD cooperation between EU and China, India, Brazil, Russia and
South Africa.
From the SIMBA I (Phillips and Wu, 2006a,b) and SIMBA II (Silva
and Blervaque, 2010; Silva and Li, 2010) projects, China selected the
further ITS research priorities in two domains, which were national
overall developing priorities and research area priorities, respec-
tively. For the national overall ITS developing priorities, China
determined its directions in standardization and certiﬁcation, ETC,
trafﬁc safety, road weather information systems, ﬂoating car data
collection, and integrated trafﬁc management. In terms of research
priorities, China selected its research investigating focuses in
products and business development, as well intelligent digital
trafﬁc management technology. The new focuses in the next ﬁve
years included large events trafﬁc service, expressway manage-
ment & ETC, incident management & trafﬁc safety, and transpor-
tation information collection & service (popular service, inter-
modal transportation service, and innovation and industrializa-
tion). The products and business development aspect included
new detectors, new trafﬁc signal control system, public transpor-
tation dispatching and management System, trafﬁc information
service, and on-board assistant safety system. From the SIMBA II
project, the subjects of “Road Safety and Environment” and “Trafﬁc
information Service” were chosen to discuss further cooperation,
then four key topics identiﬁed as top priorities for research and
development cooperation had come to conclusion, which were
Electriﬁcation of Vehicles, ITS and Environment, Trafﬁc Data and
Information, and ITS Training and Education.
Based on this project, a cooperation and dialogue mechanism
was established between China and EU, which supported the
cooperation on transport infrastructure, ITS and automobile
industry. The trafﬁc safety, ETC, new energy vehicle were
considered as the priority ﬁeld for the cooperation. Through this
project, China shared their experience and knowledge, for
instance, China started some research projects about urban trafﬁc
management and control, and the methods and the results were
shared with the cooperation partners. At the same time China
obtained some advanced experience and technologies from EU and
exchanged the development experience with other developing
countries. EU got depth understanding of the potential Chinese ITS
market and tested their standards and technologies with different
environment. The two SIMBA projects implemented from 2006 to
2010, have greatly contributed to increase road safety, mobility and
transport efﬁciency in these emerging countries through the
exchange of technological know-how and closer cooperation to EU.
3.4. Cooperation on information service with Europe and Brazil
Based on the well connection in SIMBA project, the project of
International Demonstrations of Platform for Transport Planning
and Travel Information (short as “VIAJEO”), started in 2009, was
organized by the European Commission as a following project of
SIMBA, and was coordinately ﬁnished by ERTICO and the Research
Institute of Highway of the Ministry of Transport of China.
The scientiﬁc and technical objectives of the project are:
 the design of an open platform with interfaces to a wide range of
mobility services;
 the implementation of the open platform in Europe, and in the
emerging economies, i.e. China and Brazil;
 the validation of the open platform;
 the assessment of social and transport impacts of the imple-
mentation and demonstration of the open platform.
The open platform has been implemented and validated in four
demo cities: Athens (Greece), Sao Paulo (Brazil), Beijing and
Shanghai (China). VIAJEO brought together various stakeholders toPlease cite this article in press as: X. Wang, et al., Developmental patte
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to enhance efﬁciency of overall urban mobility.
The demonstration cities were carefully chosen on the basis of
their reputation as national role models, allowing the results of
successful demonstrations to be extended to other cities in these
countries and also potentially to other countries in the respective
continents.
In Beijing, the VIAJEO project aimed to encourage usage of
public transport, which made improving passenger information
service as one of the main tasks. The project in Beijing collected
real time trafﬁc data using GPS/GPRS equipped public transport
vehicles (over 200 buses from 6 bus lines), taxis and private cars.
The open platform integrated data from different sources to get a
real-time “picture” of current trafﬁc conditions. The integrated
data was be used to forecast travel times, for private vehicles as
well as buses, including real-time bus arrival time.
In Shanghai, the open platform integrated data from different
data sources, such as ﬂoating vehicles and existing trafﬁc data to
deliver real-time estimation and short-term forecast of trafﬁc
conditions. The real-time estimation and short-term forecast of
trafﬁc conditions were used to forecast real-time bus arrival times
to be displayed at bus stops.
The focus of the demonstration was to integrate trafﬁc data
with environmental data in order to develop a substantial
understanding of the environmental impacts of road transport.
Summarized by the European Commission, the VIAJEO project
successfully increased acceptance and took up of new urban
transport solutions and technologies, provided more inclusive
urban transport system with better access for all, reduced CO2,
pollutant emissions and noise, and increased energy efﬁciency by
more than 20% in urban transport and improved transport safety.
The VIAJEO project have involved end users, trafﬁc managers,
public authorities, transport operators, equipment manufacturers,
vehicle manufacturers, service providers, application and service
developers, content owners and providers, and research organiza-
tions. The feasibility of European standards, guidance and hand-
books in other countries were investigated in this project. China
have gained comprehensive experiences which the information
services can be provided by third part organizations without the
depend on infrastructure operator. Such experiences gave the good
examples for the trafﬁc information service development in other
cities, such as Chongqing, Xi’an and etc.
3.5. Sino-Dutch cooperation on trafﬁc data fusion, cooperative ITS and
automated driving
It has been considered that above four successful ﬁnished
international cooperation cases have great effect on different
development stage of ITS in China. There are some on-going
cooperation between China and the Netherlands on data fusion,
cooperative ITS (C-ITS) and automated driving under the EU
framework 7 and Horizon 2020.
In 2011, a MOU was signed between the Chinese ministry of
transport and Dutch ministry of infrastructure and environment. In
this MOU, ITS is one of the key cooperation ﬁeld. Based on this
MOU, Chinese government and ITS research institutes started the
close cooperation with Dutch government, research institutes and
universities, such as Rijkswaterstaat (RWS), Netherlands Organi-
zation for Applied Scientiﬁc Research (TNO) and Delft University of
Technology.
Through the third joint meeting in 2013, both side considered
that trafﬁc data fusion was the main topic for the cooperation. In
Netherlands, they started the Amsterdam advanced trafﬁc
management project (PPA) with ﬂoating car data and loop detector
data. Meanwhile, Chinese research group started the trafﬁc state
estimation project on Jingcheng Highway with DSRC sensor data,rn and international cooperation on intelligent transport system in
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deal with those different kind of trafﬁc data is the important step
for trafﬁc management. Thus, the modiﬁed models from Dutch
side were introduced to China to test whether those modes could
be used with different trafﬁc data environment. Some of the Dutch
trafﬁc consulting companies were also involved in this cooperation
which helped them to have the potential to enter the Chinese ITS
market. The Chinese side also learn some advanced trafﬁc
management methods and applied them on the network.
Currently, under the EU’s Horizon 2020 Programme, the
cooperation on the large scale demonstration on cooperative ITS
and automated driving. The some research institute from China
participated the project application with Dutch partners. These
two topics are also included in the Chinese Thirteenth Five-Year
Plan for the next ﬁve years. This cooperation will promote the C-ITS
and automated for both side with an efﬁcient way.
4. Conclusions
A clear development of China ITS were described with the
analysis of the reasons and considerations when formulating ITS
policies and strategies. The effect of these policies and strategies
were illustrated from three aspects with detailed numbers. Four
representative international cooperation projects were investigat-
ed in order to identify the effect and to show the importance of the
international cooperation during development of China ITS.
Unlike the developed countries and regions, China formulated
the strategy of synchronizing the deployment of ITS with the
construction of transportation infrastructure, even though the
social economic, infrastructure system, and motorization level
were not sufﬁcient for advanced transportation system. This
develop model is believed to be a good example for other
developing countries with similar conditions.
The Chinese experience proved that development of ITS
systems must consider native transportation system, society,
and economic developing situations. The attitudes and policies of
the government are important for ITS technologies innovation and
industrialization. In order to support the government decision
making, experts and research institutes should carry out enough
researches to give the clear understanding of the new technologies
to the government. Chinese experience also indicate: 1) The
developing countries, under infrastructure construction process,
could start the ITS development simultaneously with the road
constructing, while the strategy should be suitable for their own
conditions. 2) ITS is the integrated application of the cutting edge
technologies in transport system, and it could be considered as a
tool box. The development and application of ITS is expected to not
only update the traditional transportation industry, but also
provide a huge potential market for high-tech industry, so the
prospect of the development of ITS will be attractive. Thus, the well
designed framework and planning are important premises for the
ITS development, this framework should improved with the new
technologies development. 3) Each country should select the ITS
technologies according to own needs. The applicability and market
acceptance are the key factors for the ITS project success, this was
proved by the ETC development and application in China.
The Chinese ITS developing model is highly foresighted, but
facing to the problem of experience deﬁciency, thus, thePlease cite this article in press as: X. Wang, et al., Developmental patte
China, Case Stud. Transp. Policy (2016), http://dx.doi.org/10.1016/j.cstp.2international cooperation is quite important. China carried out
multi-level global cooperation which share the advanced experi-
ence and technology from the developed countries and regions.
This could also be expected as practical experience for other
developing countries, however, the following suggestions should
be considered carefully while utilizing the Chinese experience: 1)
Since ITS is interdisciplinary and cross-sectorial, coordinate related
national level ministries and departments, especially the trans-
portation, science and technology, public security, etc., when
jointly conduct projects with other countries. 2) The premise for
the successful international cooperation is that both side could get
their diversity beneﬁts from the cooperation with different
requirement. For a big country like China, the technology
cooperation with the direct products sales expectation are often
unsuccessful. Establish the interdependent international coopera-
tion with long-term objectives is necessary for the high-tech ﬁelds.
3) Furthermore, the international cooperation of ITS could be
conducted in multiple levels, such as national strategy, research
priorities, peer exchange, as well as implementations and
demonstrations, and with multiple level partners of both
governmental and commercial.
References
Li, B., Qian, Y., 2014. Research of New Intelligent Transportation Technology
Development Strategy. Research institute of Highway, Ministry of Transport.
Liu, D., 1999. The research on the relationship among highway density: population
density and GDP per capital. J. Wuhu Prof. Technol. Coll. 1999 (3), 110–111.
Ministry of Science and Technology, 2001. 2001 MOST Project Tender
Announcement. .
Ministry of Science and Technology, 2006. 2006 MOST Project Tender
Announcement. .
Ministry of Transport, 1995. 9th Five-Year (1996–2000) Plan and 2010 Long-Term
Plan for the Development of Highway and Water Transportation Technology. .
Ministry of Transport, 2001. 10th Five-Year (2001–2005) Development Plan for
Highway and Water Transportation. .
Ministry of Transport, 2006. 11th Five-Year (2006–2010) Plan for the Development
of Highway and Water Transportation Informationization. .
Ministry of Transport, 2011. 12th Five-Year (2011–2015) Plan for the Development of
Highway and Water Transportation Informationization. .
Phillips, S., Wu, J., 2006a. D2.1 national research development & policies. SIMBA–
Strengthening Road Transport Research Cooperation Between Europe and
Emerging International Markets. ERTICO.
Phillips, S., Wu, J., 2006b. D2.2 priority area deﬁnition. SIMBA–Strengthening Road
Transport Research Cooperation Between Europe and Emerging International
Markets. ERTICO.
Silva, I., Blervaque, V., 2010. D1.1 ﬁnal report. SIMBA II – Strengthening Road
Transport Research Cooperation Between Europe and Emerging International
Markets II. ERTICO.
Silva, I., Li, Y., 2010. D2.1 List of priorities and potential projects/activities (ITS).
SIMBA II – Strengthening Road Transport Research Cooperation Between
Europe and Emerging International Markets II. ERTICO.
State Council, 2006. National Long-Term Science and Technology Development Plan
(2006–2020). .
Wang, X., Shen, H., Ma, L., Jia, L., Yang, Q., 2006a. Development Strategy for China
Intelligent Transport Systems. China Communications Press.
Wang, X., Cai, H., Song, X., Zhang, B., 2006b. Electronic Toll Collection Technology
and Application. China Communications Press.
Website. http://weibo.com/1661169385/Djj1o4EWx (last accessed 09.03.16.).
Website. http://zennew.baijia.baidu.com/article/334285 (last accessed 09.03.16.).
Yao, Z., Qi, T., Cai, H., Wang, X., 1998. A Study on the Development Strategy of ITS in
China. Central Radio & TV University Press.
Yokota, T., 2004. ITS for Developing Countries, ITS Technical Note For Developing
Countries. World Bank.
Zhang, X., Mosse, O., Day, I., Duan, L., Hu, J., Wang, X., 1998. Strategies For EU-China
ITS Co-operation Executive Summary. ERTICO, Brussels.rn and international cooperation on intelligent transport system in
016.08.004
